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INTRODUCTION 


Calcareous rocks are used extensively for building and ornamental pur- 
poses. The vrincipal varieties are marble and limestone. Onyx and travertine 
are subdivisions of these groups that are sufficiently distinctive in origin 
and use to merit sevarate classification. The puroose of this paper is to 
define the terms "onyx" and "travertine" and to describe the occurrences and 
uses of the materials bearing these nanes. 


' ORIGIN AND CHARACTER 


Confusion exists in':the-use of the word "onyx," True onyx is a bended 
chalcedony, a form of silicon dioxide related to jasper, agate, and flint. 
Calcium carbonate is commonly deposited from solution in successive layers 
of verying color closely resembling onyx, and for this reason such calcareos 
rock is also called "onyx." To distinguish the calcareous from the silicems 
verieties, the former is called "onyx marble." It is sometimes designated 
"Mexican onyx" because famous deposits are situated in Mexico. 


| Onyx marble and travertine are described together because they are of 
similar origin, .Calcium.carbonate is practically insoluble in pure water tt 


is soluble to some extent in water charged with,carbon dioxide, ..Thus, carbor- 
ated springs, may carry Soncoremye solutions. When. york reach the surface 
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Onyx. marble is. regerded ue ally as a deposit. fron cold-water solutions. 
It may be, formed at, the. surface of the earth around, exits. of sorings or in 
rifts, cracks,. Or. revities. in the rock bhrough which the solution flows. [Ie 
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marbles... pranslucence and attractive banding, fit. it for highly decoras . 
tive uses, 
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Travertine. originates, ac mich the same way, as onyx,, but. it 1s regarded 
as a product of vrecivitation from hot springs. Sometimes deposition tekes 
place on the bottoms of shallow nools wrere the rate of escape of the carbon 
dioxide gas is retarded sufficiently to vermit the materisi to assume a cor 
pact and crystalline texture. Travertine is characterized by the presence of 
numerous irregular cavities yarying from the size of a pin's head, or smaller, 
to a half-inch or more. ACTOSS,., Most travertines ere not suscevtible of high 
polish and therefore are ‘Classed with the limestones rather than with the 
marbles. A variety too soft end sorous for buildins vurposes ig known as 
"calcareous tufa,” end denosits of. fine unconsolidated varticles mixed with 
clay and other imourities are termed "marl." ‘ 
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i ONYX MARBLE 
| Occurrence 


Onyx marbles occur in many limestone districts cof the United States and 
foreign countries, but only a few lecalities oroduce material of a quality | 
and quantity to justify commercial vroduction. The devosits now producing 
or that are noteworthy. are here described, - — , 7 


Foreign Countries 


Mexico.<-The Mexican onyx denosits are the most important commercially 
at the oresent time, The marries, lmown as the New Pedrara, are at El Mar- 
mol, Lower California, 51 miles inland from Santa Catarina, the port of ship- 
nent, and abovt 330 miles southeast of San Diego, Calif. The largest of them 
are on a mésa ebout 40 feet high, 5,000 feet long, and 1,200 feet wide. Com- 
mercial onyx occurs in three beds. The upper bed is thin and highly colored 
and provides relatively small masses suitable for noveity work such as auto- 
mobile gper-snift bells, nen beses, lam) fittings, ash trays, book ends, and 
candlesticks, The.second bed is 1 te 2 feet thick and furnishes both novelty 
and block onyx, and the third or lowest stratum suovlies large blocks ranging 
from 1 to 4 feet in thickness that may be cut into sound slabs for decorative 
uses in benks, theaters, and notel leboies. Explosives are used only in strip- 
ping, and blocks are seperated in the quarry -by plug~and-feather wedging. 
Anmal vroduction is about 25,000 cubic feet, and a reserve of 1,507,000 cubic 
feet is said to be in signt. However, production has been mich smaller since. 


1930. 


The most difficult problem is trans»nortation, for blocks mist be haxled 
in 5-ton trucks with treilers 51 miles to Santa Cetarina wiuere storage yards 
are maintained. Stirf-lez derricks on e 400-foot wharf load the blocks on 
lighters which carry them to shivs lying beyond the breexers. From there 
they are conveyed to San Diego where they are manufactured into finished pro- 
ducts or held in bonded yarés for shimment to many countries. 


The’ Mexican product ig very besutiful owing to its translucency, freedom 
from flaws, and fine color banding. The colors are peculiarly delicate, and 
the quality is remarkably uniform. Light greens, vearl white, end delicate 
rose are tné more common colors, all veriegated by a network of fine sharp 
veins of rose red. 


Other districts in Mexico have oroduced onyx, but the deposits are not 
commercially imoortent at present. <A quarry neer the city of Puebla, the 
femous La Pedrere, many yeers ego furnished a fine quality of green onyx 
Tenging from a very light to a very dark tint showing a slight dash of red 
or pink, Tre high reoutation of this stone was recognized the world over, 


Taree quarries of some importance in the vicinity of Tehuacan, Puebla, 
heve furnished onyx of variegeted colors and of pure white. 
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From several quarries on the Tequisistlan River northwest of Salina Cruz 
in Oaxaca onyx of excellent quality was exoorted to the United States fora 
number of years, but owing to poor methods of cutting the blocks and to cor 
petition with the cheaver onyx from Lower California the industry did not 
prosper. 


Argentina.--Translucent onyx merble with attractive green, brown, and 
red veins occurs at several voints in Argentina. It is sometimes called 
"Brazilian onyx." <A small amount of the exports from this country now 
reaches the American market. 


Chile.--Onyx production has been reported from the province of Atacama, 
Chile. 


France.~-Onyx marbles in France are confined to the slopes of the 
Pyrenees. The most noteworthy is "Stalactite du Bedat," quarried at Hautes- 
Pyrenees, 


Germany.--In Hanover, Germany, an onyxlike mineral locally called 
fonysette" is being worked in a small way ‘to »roduce blocks which ere mam-~ 
factured in Germany and Holland. 


Itely.--Many localities capable of effording fine onyx marble exist in 
different parts of Italy. Yellow, wnite, and dark-brown varieties have been 
quarried in the Provinces of Cuneo, Como, Bergamo, and Vrescia. The Apvennine 
Range has furnished a great deal of material for the churches and »nalaces of 
Italy. 


Soain.--In Spain a wax-yellow onyx occurs in caverns at Malaga, and white 
and green verieties at Arcenia in Andalusia. 


Algeria.--Celebreted denosits of onyx occur in the nortkern pert of Al- 
geria in the Province of Oran. These devosits were imoortant sources of suz- 
ply for the Romans. The stone varies greetly in color and shade, ranging 
from gure white to rose, bright red, golden yellow, and, more rarely, green. 

Egypt.--Eg;yot was one of the most important sources of onyx nerbdle in 
ancient times, Unlike thet of Algeria the vroduct is a stelagmitic type. 
Many deposits were worked in the Nile Valle: as early as the time of tne First 
Dynasty, but most of ti:em have been worked out or have been abandoned for 
other reasons. Recent supolies have been obtained from near the town of 
Assuit, the site of ancient Lycovolis. 


Persia.--Leposits in Persia which furnished the beautiful onyx found in 
the old buildings ard tomba of that country were located near Tabriz on the 
eestern shore of Lalwe Croomish end in the mounteins near Yezd. The stone 
is of a pinx, greenish, or milk-white color, strealed with redcis: or cooner- 
colored veins. | 
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United States 
Arizona.--Several deposits of onyx isarble of co:mercial importance are ~ 
<nown in the United States. A deposit tat has been sperated periodically 
for 40 years is at Mayer in Yavapai County, Ariz., 15 miles southeast of. _, 
Prescott. About 10 quarries lave oeen onerated within the past few years. —~ 


Tue deposit varies in thickmess from a few inches to £5 feet and covers 
an area of aoout a squere :aile. t consists of bedded calcite and aragonite 
beautifully colored by iron oxides. Onyx in a great variety of colors is _ 
obtainable. The green variety with dashes of red end brown known as “Paisley 
shawl" is a compact highly lustrous stone ana is especially desirable. The 
onyx is quarried in large slabs and sxipnea tc a finishing plant at Dyers- 
ville, Iowa. 


Deposits in the extreme soutnern part of the State in Maricopa County on 
Camp Creek west of Cave Creek are also quarried. They ccnsist of boulders of 
calcite and aragonite in soft travertine. The prevailin; colors are green and 
yellow with veins of brown and red. The boulders are cemented together with 
plaster of paris, sawed into blocks, and then polished at the finishing plant. 
of the company located at Phoenix. 


A deposit in Santa Cruz County about 4+ miles south of Greaterville, 
Prince County, is reported to consist of material so free from cracks that 
the size of blocks obtainable is limited only by the equipment that may be 
installed to handle the stone and by transportation facilities. It comes in 
brown of various shades. 


California.--Quite a number of deposits of onyx marble in California have 
been reported, but most of them are too small to De of commercial importance. 


A quarry at Suisun City in Solano County, wich has recently been produc~ 
ing, furnishes a stone varying from lizgnt anber to deep resinous brown. 


A light-brown beautifully veined variety has been reported also from San 
Bernardino County. 


A deposit which furnisned material in considerable quantities about 25 
years ago is located in San Iuis Obispo County near Musick. The colors of 
this deposit are quite variable. The stone is close in texture, is trans- 
lucent, and takes a high rolish. Blocks 3 to 6 feet square were taken from 
the quarries. Specimens cf the material are on ext.ibit in the Museum of the 
California State Mining Bureau. 


A smell deposit of a rich deep-brown color with veins cf lightcr yellow- 
ish brown has been worked on Sulphur Creek, Colusa County. 


_ Montana.--A vein of onyx 65 feet wide occurring about 5 miles north of 
Manhattan, Gallatin County, has been developed to some extent. <A silicified 
banded ornamental rock, imown locally as "Montana. onyx", occurs near Virginia 
City, Madison County, 
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New Mexico.--Onyx merble has been »roduced near Rio Puerco in Valencia 
County, N. Mex. 


South Dekota.--A deposit estimated to be 300 feet wide and 1,500 feet 
long is reoorted in the Black Hills of South Dakota near Custer. 


Utah.--In Utah quarrying has taken plece at Pelican Point on the west 
shore of Utah Lake. The stone of dark and light amber shades has been de- 
scribed as being beautifully translucent and with colors of great depth and 
brilliancy. It was vsed in the interior of the City and Count; Building, 
Salt Laxe City. <A denosit at Lehi in the same county furnished Piaene lemon 
and orange, dark buff, chrome yellow, and white slabs. 


A deposit in Tooele County ranging in width uo to 300 feet and. in length 
to 4,500 feet also hes been quarried. The colors of the material range from 
flaky whites throvgh creams, pinics, and lavenders to yellows shaded with 
brown. The stone was used in the Stete Cavitol in Salt Lake City. 


Other Stetes.--Onyx marbles also occur in the Eastern Appalachian region 
of the United States, esnecially in the cave districts of Virginia. It has 
sometimes hanpened that these deposits sre of sufficient extent to warrant 
the opening of small quarries, though the stone is rerely of sufficient beavty 
to enter into active competition with the onyx marbles of Mexico, Arizona, 
and California. A quarry was at one time developed at Willowton, W. Va., and 
produced material of a greenish-white color sinilar to the Mexican onyx. 


Several cave deposits in the vicinity of Cave City end Mammoth Ceve, Ky., 
yielded small quantities of material for a mumber of years. Quarries in the 
brolken~down caves of eastern Tennessee, southwestezn Missouri, and Arkansas 
also have been opened and worked for a limited period, some of which furnished 
a fair grade of material. 


Uses 


Onyx marble at present is used princivally for interior decoration and 
for novelties. In the gift-shom trade small vleces may be found in the form 
of ink stands, lamp bases, smoking sets, clock cases, paper weignts, card 
receivers, and plaques. Teble toos and otuer oieces of furniture are some- 
times made of onyx. <A orominent use is.for geer-shift balls. Larger sizes 
are employed in staircases, for mantels and fireplaces, or as moldings or 
columns; large slabs are used for ornermental wainscoting in hotel lobbies, 
banks, and theaters, and also as »senela fronting soda fountains. One writer 


‘ —— at 


has deplored the fact that so beautiful a stone is used in modern times largeiy 


for flet surfaces only, all brilliantly polished, "yet the stone will cut to 
as sharm an edge as the finest Crrrara marble and is eminently adepted for 
bas-relief, small statues, busts, end odjects of like neture." 


In Egyot during very early times onyx marbles were used for making small 
articles sucn as jugs, bowls, veses, and urns of different shapes and designs. 
These were used for domestic murooses and also in religious rites. Few, if 


1319 ae er 


Google 


I.Cc. 67 51 


any; of these articles were “golished, though many show eek ski LL. in work- 
‘manship. Statuettes of that period carved from onyx may be found in museuns. 
Tria toe of marble, which was available in slabs 20 feet long, was used also 
for the decoration of tombs and temnles and for. construction of shrines, | 
large blocks or columns of the material were also used in buildings. One of 
the finest nieces of work now on exhibition in a mseum in London is an elab- 
rately carved sarcovhagus hollowed out of a single niece of onyx marble. 


The stone was used by true Romans in much the same way. In an Arabian 
mosque buiit during the twelfth century wes fourd the remains. of an 014 court 
flagged with onyx. References are made to the use of onyx "in the valmy days 

~of the Persian empire" in the form of slabs to pave fountains and baths. 
Small pieces were vsed in windows end doors instead of egless. 


Onyx marble wns quarried in Mexico before the time of the Spaniards. 
The Aztecs used it extensively in the ornamentation of their termvles; altars 
and bavtismal fonts were made of it; thin slabs constituted the window venes. 


Production and Irmoorts 


So little onyx marble is querried in tie United Stetes that it has never 
been possible to mublish figures of »roduction sepvarate from those of marble, 
The amount voroduced never has been large. 


Imoort figures likewise are not revorted sevarately. Marble, breccia, 
and onyx are combined in the statistical re ,orts, end as marble constitutes 
by far tne lergest oronortion of the tonnege imoorted it is impossible to 
determine the amount from any country excent Mexico. Recent merble imoorts 
from that’ country, all of which may be regarded as onyx marble, are shown in 
the following table. 


Onyx marble (rough and mamfactures) 
irmorted into the United States from Mexico. 


1S20-31 


Rough onyx Manu= 


Year | Cubic factures, |Total 

feet value 
21920 soi teal Vee ec eean ‘ $44,051 
1s Renee eee ee ee eee P 9,328 
ib: ee Senelese 2 Sespuavaevecantceners 7 S | 37,025 
1925 cee et eee siecdael soe S4o: ~2asO5S: essere gets 24,933 
tS 2 Serer ee Sianevarevase tara puaens Deo 20,519 
1929 vs be eet ew ha eonekeeceet. Veer > .-DOsI6% “eee tee.eces 16,163 
1926...... eile Siete rer 72,702 
1927 xc. Beare ene een ae es 98, 326 
1926 2.64 hue ee slaeee ako ‘e . 97,855 97,969 
1929... ww eee (pereeeweweweele LO. be? 76,889 78,166 
19 50 is, ciara ees tus otaveeee ee 17,203 69,120 69,844 
ccs eee ee ee er eee eee eee 1 - 12,000 12,069 
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The Tariff Act: of 1930 provides duties on onyx and manufactures of onyx 
=e semorted for cone tree in the United States under Pereerec 232, as follows: 


(a) Marble, breccia, and onyx, in block, ee or squared, only, 65 
cents per cubic foot; marble, breccia, and onyx, sawed or dressed, over 
two inches in thickness, $1 oer cubic foot. i 


(b) Slabs ona paving tiles of marbdle, breccia, or onyx; contain- 
ing not less then four superficial inches, if not more than 1 inch in 
thicimess, a. cents per superficial foot; if more than 1 inch and not 
more than 14 inches in thickness, 10 cents ver superficial foot; if more 
than 1} inches and not more than 2 inches in thickness, 13 cents per 
superficial foot; in addition thereto on all the foregoing, if rubbed 
in whole or in part, 3 cents per superficiel foot, or if polished in 
part pees or not rubbed), BF vents ver superficial foot. 


(c) Mosaic mites of marble, ‘breccia, or onyx, not asuosaiie 2 cubic 
inches in size, if loose, one-forrth of 1 cent per pound and 20 per cen- 
tum ad valorem; if attached to paver. or other material, 5 cents per suver- 
cee foot and P ver: centuan ee pb Ne Onew: 


(a) Marble, breccia, end onyx,’ wholly or pak lys Sadneastured into 
momunents, benches, vases, anc other articles, and articles of which | 
these substances or any of them is the component material of culef were: 

; not Bee ceehly provided eer SO ver. ‘contum | ad: valorem. peer 


Pr ices 


As. onyx is’ ornamentsel in chzracter and quite variable in quality there 
are no standard methods of grading and no regular market. quotations.. The 
price veries with the quality and with the size of solid blocks. An onyx 
that might be worth $5 a4 cubic foot in small: oieces might be worth $25 or 
$30 a cubic foot if available. in lerge solid masses... 


TRAVERT NE 


_ Qecurrence, oe 

| Travertine deposits large. etfough | to. supply. blocics of commercial size are 

uncommon. Italy has been the chief source of production and hes supplied the 
entire requirements of the United Stateg until the last. few years, during 
which time several deposits in this country. have been adieu . The. Italian 
and domestic deposits. Are encrsbed DErertye  enitateeg dase 

Jtaly. ~-Travertine. geceare to have been ‘used in Italy as | early ae the 

second century B.C. and was employed: at first only for ornamental yurvoses. 
It was later employed iscare as a building. sbone.. a ee ee 


The principal source of sassy of travertine. has. been, from the. deposits 
at Tivoli about. 16 miles ele of Rome. oer Barco. near the, famous. baths. of 


; (2 Be, yeaa He ay ; 
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Acoue Albule at Bacni, a railway station between Rome and Tivoli, is one of 
the oldest quarries. It furnishec travertine during the deys of the Roman 


kmmire., 


For several centuries ‘the method of block sepsration at these quarries 
was by a slow process of cutting hand-nicked channels on four sides and then 
sedging up at the floor. The stone is now cut with wire saws into blocks 
about 10 meters long, 1 meter thick, anc 2 to 3 meters high. It has been — 
revorted that blocks can be vat on ters at Bagri ct a cost of about 350 lire 
a cubic meter and on board trans-Atlantic ‘shins for about 400 lire. In 1929, 
the time of this estimate, 19 lire were eqiivelent to about $1. The above 
costs, therefore, were resvectively ebovt ‘66 end 71 cents a cubic foot. Rock 
at the western end of the qiarry is variegated grey and waite, stained in 
places with iron oxide. During recent years this t;ne has become more popu- 
lar, whereas formerly the only kind used was the more regularly colored rock 
at the SERtere end of the BEES ss = 

The evai lable tvevert tne prea is extensive, enc: several quarries other 
than the one descrivec ere vorved. St Peters, the srectest catnedral in the 
world, and the famous Colosseum, tne larsest theeter, begun by Vespesien in 
A.D. 75 and dediceted coy Titus in A.D. 80, were built chiefly of travertine 
from the Tivoli quarries. ‘During the fifteenth and sixteenth centuries the 
Colosseum wos treatecG as a miarry wnere stone was procured for many churches 
and valaces in Italy, notabdly the Palazzo ci San Marco in Venice and the his- 
toric Palazzo Farnese in nonies Demolition was finally stopned, end the struc- 
ture partly restored. 


During recent years large quantities of Italian trevertine have been 
imoorted for interior decoretive and structural uses ir America. The Pisani 
quarry, not far from the Del Berco, sunplied travertine for the Pennsj;lvania 
Railway Station in New Yerk, a stricture which attrected much attention and 
pooularized tne use of Italian trevertine in this country. 


California.--An old devosit in California, wich had formerly furnished 
whet was regarded as marble for buildings in San Frencisco, was again overated 
in 1929, The quarry is loceted near the tow of Bridgeport in Mono County. 
The stone comes in a variety of colors; some of it vsrying from clear white 
to vale yellow and gray is said to be of the same texture end quality as the 
best Roman trevertine. There are also orenge, vinx, red, and brown colors. 


Colorado.—-A devosit that comerres favorably with the ferious Italian 
travertine has been developed about 6 miles east of Salida, Colo., near the 
Denver & Rio Grande Western Reilway. The deposit forms one side of a mountain . 
wnich rises 250 feet from the valley floor. The exoosure is 1,300 feet long 
and 200 feet thick, The stone is lignt beff in color, very attractive in 
eaovearance, and is fisding wice use in tie cities of this covntry for both 
interior and exterior building. 


Two other travertine quarries have been opened recently in Coloredo, one 
near Salida in Chaffee County and one near Canon City in Fremont County. Pro- 
duction up to 1931 was confined to terrazzo. 
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Production end Imoorts 


Production figures of travertine cre included with those of limestone 
in the statistical revorts of the Bureav. and therefore cannot be shown 
sevaretely. An incresse in the ».roduction units of travertine would indicate 


a growing demand for this vroduct, 


Travertine was not sevarated from other stone imoorts prior to 1930. 
It has been brought out in tariff herrings that imoorts normally amount 
to about 100,000 cvbic feet a year and th-t the material sells in New York 
at about $2.25 a cubic foot. The chief markets are in the large Eastern Cities. 
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INTRODUCTION 


Calcareous rocks, of which the principal varieties are marble and lime- 
stone, are used extensively for building and ornamental purposes. Onyx and 
travertine, subdivisions of these groups, are sufficiently distinctive in 
Origin and use to merit separate classification, The purpose of this paper 
is to define the terms "onyx" and "travertine" and to describe the occufrerces 
and uses of the materials bearing these names. | | 


ORIGIN AND CHARACTER: 


Confusion exists in the use of the word "onyx." True onyx is a banded 
Chalcedony, a form of silicon dioxide related to jasper, agate, and flint. 
Calcium carbonate is commonly deposited from solution in successive layers of 
varying color closely resembling onyx, and for this reason such calcareous rock 
is also called "onyx." To distinguish the calcareous from the siliceous 


1/ The Bureau of Mines will welcome reprinting of this paper, provided the 
following footnote acknowledgment is used: "Reprinted from Bureau of Mines 
Information Circular 6751R." 

of Assistant chief engineer, Nonmetal Economics Division, Bureau of Mines. 
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varieties, the former is called "onyx marble." It is sometimes designated 
"Mexican onyx" because famous deposits are situated in Mexico. 


Onyx marble and travertine are described together because they are of 
similar origin. Calcium carbonate is very slowly soluble in pure water but 
is much more soluble in water charged with carbon dioxide. Thus, carbonated 
springs may carry calcareous solutions. When they reach the surface the 
carbon dioxide is dissipated in the atmosphere, therefore, the calcium car-_ 
bonate is deposited. Many deposits are found to consist of aragonite rather 
than calcite. Impurities im-the solution, such as iron and manganese oxides, 
may vary from time to time during deposition, consequently the colors of 
successive layers may be different. 


Onyx marble is regarded -generally as a ‘deposit from cold-water solutions. 
It may be formed at the surface of the earth around exits of springs or in 
rifts, cracks, or cavities inthe rock through which the solution flows. 
Deposits may also take the form of stalactites, stalagmites, and surface 
coatings in limestone caves,. For this reason the mincral sometimes is called 
"cave onyxe" Onyx takes a high polish, therefore it is classed with the 
marbles. Its translucence and attractive banding fit it for highly decorative 
uses. - 3 : 


Travertine, originates in much the same way as onyx, but it is regarded as 
a product of precipitation from hot. springs... Sometimes deposition takes place 
on the bottomsof shallow. pools. where the rate cf escape of the carbon dioxide 
gas is retarded, sufficiently. to permit the material to assume a compact and 
crystalline. texture. Trayertine.is. characterized by- numerous irregular cavi- 
ties which range.in. size from a pinhead or smaller to a half inch or more 
acrosse Most travertines are not susceptible of high volish, therefore they 
are classed with the limestones ratner than with the marbles. A variety too 
soft and porous for building purposes is known as "calcareous tufa," and 
deposits of fine unconsolidated particles mixed with ae and other impurities 
are termed "marl," 


Some varieties of stone classed as travertirie take a seeaoneiehr and the 
question may arise as to whether they should be regarded as travertine or onyx 
marble, Ordinarily calcareous rocks capable of a good polish are classed as 
marbles, but it seems desirable to include with travertine and classify as 
limestone all material having the characteristic cavities or holes irrespective 
of whether it may be polished. 


ONYX MARBLE. 

Occurrence 
Onyx marbles occur in many limestone districts of the United States and 
foreigh countries, but only a few localities yield material of such quality 


and quantity as to justify commercial production. Producing or noteworthy 
deposits are described herein. | 
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Foreign Countries 


Mexico. ~ The Mexican onyx deposits are the most important commercially at 
present. The quarries, known as the New Pedrara, operated by the New Pedrara 
Onyx Co., are at Hl Marmol, Lower California, 51 miles inland from Santa : 
Catarina, the port of shipment, and about 330 miles southeast of San Diego, 
Calif. The largest of them are on a mesa about HO feet high, 3,000 feet long, 
and 1,200 feet wide. Commercial onyx occurs in three beds, The upper bed is 
thin and highly colored and provides relatively small masses suitable for | 
novelty work such as automobile gearshift balls, pen bases, lamp fittings, 
ashtrays, book ends, and candlesticks. The second bed is 1 to 2 feet thick 
and furnishes both novelty and block onyx, and the third or lowest stratum. 
supplies large blocks ranging from 1 to 4 feet in thickness that may be cut 
into sound slabs for decorative uses in banks, theaters, and hotel lobbies. _ 
Explosives are used only in stripping, and blocks are seperated in the quarry 
by plug-and-feather wedging. Annual production is 10,000 to 15,000 cubic feet, 
and a reserve of 1,500,000 cubic feet is said to be in sight. The quarry 
blocks are handled by the Southwest Onyx & Marble Co., San Diego, Calif. 


The most difficult problem is transportation, as blocks must be hauled 
in 5-ton trucks with trailers 51 miles to Santa Catarina where storage yards 
are maintained. Stiff-leg derricks on a 400-foot wharf load the blocks on 
Lighters which carry them to ships lying beyond the breakers. From there 
they are conveyed to San Diego where they are manufactured into finished 
products or held in bonded yards for shipment to many countries. 


The Mexican product is very beautiful owing to its translucency, freedom 
from flaws, and fine color banding. The colors are: peculiarly delicate, and 
the quality is remarkably uniform, Light greens, pearl white, and delicate 
rose are the more common colors, all variegated by a network of fine sharp 
veins of rose red. 


Another interesting deposit of onyx marble is situated about 150 miles 
south of #1 Marmol at El Marmolito. It is somewhat smaller than the deposit 
at Hl Marmol but has the advantage of being only 11 miles from Miller's Land- 
ing on the coast. ‘he rock is a very attractive white, light-green, mediun- 
green, and rose-green onyx. ‘The Cia Minera C. A. Friz S, A. Ensanada, Lower 
California, Mexico, was organized in 1939 to operate the quarries. The product 
is sold under the trade name "Yaqui onyx." 


. Other districts in Mexico have produced onyx. A quarry near the city of 
Puebla, the famous La Pedrara, many years ago furnished a fine quality of green 
onyx ranging from a very light to a very dark tint showing a slight dash of red 
or pink, -The high reputation of this stone was recognized throughout the 
world. 


Three quarries of some importance in the vicinity of Tehuacan, Puebla, 
have furnished onyx of variegated colors and of pure white. 
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The Etla quarries north of Oaxaca in Oaxaca Province produce small 
quantities of green, white, and gray onyx and still smaller quantities of 
Medium green and light brown onyx. ‘The shipping point is Magdalena, and the 
product is exported from Vera Cruz. | 


‘Skipping rates in 1939 were $8 a ton from Vera Cruz, Mexico, to New York, 
N. Y., ard $11 a ton from Los Angeles to New York via the Panema Canal. 


Argentina. ~ A very attractive, translucent, dark-green onyx marble sold 
under the trade name "Brazilian onyx" is quarried by the C. A. Friz Co. (Buenos 
Aires) at Santa Isabel, Province of San Luis. From 2,000 to 4,000 cubic feet 
are shipped. annually to the United States, chiefly for the manufacture of 
novelties. The quarry blocks are handled by the C. A. Friz Corporation, 

New York, Ne Y. : 


- Small quantities of white and light green onyx are quarried at San Rafael, 
Province of Mendoza, It is sold wider the trade name "San Rafael onyx." 


The shipping rate from Buenos Aires to New York was $5 to $10 a ton, 
depending upon block size, until war broke out in Europe late in 1939, after 
which the rate was advanced to $3 to $16 a ton. 

Chile. ~ Production of onyx has been reported from the Province of 
Atacama, G Chile. | 


France, = Onyx marbles in France are confined to the slopes of the 
Pyrenees. The most noteworthy is "Stalactite du Bedat," quarried at Hautes-~ 
Pyrenees. 


Germany. ~ In Hanover, Germany, a sewoett of an onyxlike mineral locally 
called "onysette" is being worked to a small extent to produce blocks which 
are manufactured in Germany and Holland. 


Italy. - Many localities in different parts of Italy are capable of 
yielding fine onyx marble. Yellow, white, and dark-brown varieties have been 
quarried in the Provinces of Cuneo, Como, Bergamo, and Vrescia. The Appennine 
Range has furnished much materiel for the churches and palaces of Italy. 


Spain.e = In Spain a wax-yellow onyx occurs in caverns at Malaga and white 
and green varieties at Arcenia in Andalusia, 


Algeria, - The deposits of onyx in the northern part of Algeria in the 
Province of Oran are celebrated and were important sources of supply for the 
Romanse ‘The stone varies greatly in color and shade, ranging from pure white 
to rose, bright red, golden yellow, and, more rarely, greene At present the 
onyx is shipped chiefly to France where it is sold as "Algerian onyx." 


Egypte = Egypt was one of the most important sources cf onyx marble in 
ancient times. The product, unlike that of Algeria, is a stalagmitic type. 
Many deposits were worked in the Nile Valley as early as the First Dynasty, 
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“but most of them have been worked out of abandoned for other reasons. Recent | 
‘ supplies have come from near the town of Assuit, the site of ancient Lycopolis. 


Persia. = Deposits in Persia which firniaied the beautiful onyx ‘found in 
the old bDuildings and tombs of that country were located near Tabriz on the 
eastern shore of Lake Oroomiah and in the mountains near Yezd. The stone is 
of a pink, greenish, or nilk-white eorers streaked with reddish or copper- 
colored veins, — 


Yugoslavia. = It was reported in 1936 that blocks of clear onyx marble 
ranging in weight from 100 to 1,000 kilograms (220 to 2,200 pounds) were 
obtained from a large deposit at Tetovo in southern Yugoslavia. 


United States 


Arizona. ~ A deposit of onyx marble has been operated periodically for 
many years at Mayer in Yavapai County, Ariz., 15 miles southeast of Prescott. 


The deposit ranges in thickness from a few inches to 25 feet and covers 
an area of about 1 square mile. It consists of bedded calcite and aragonite 
beautifully colored by iron oxides, Onyx in a great variety of colors is 
obtainable. The green variety with dashes of red and brown known as "Paisley 
shawl" is a compact highly lustrous stone and is especially desirable, The 
onyx has-been quarried at times by the National Marble Co. of Omaha, Nebr., 
and shipped to a finishing plant at Dyersville, Iowa. It is reported that both 
quarry and mill ceased operation at the end of 1929. | 


A deposit of onyx marble in the vicinity of Cave Creek in northern 
Maricopa County, 55 miles northeast of Phoenix, comprises boulders of calcite 
and aragonite in soft travertine, The prevailing colors are green and yellow 
with veins of brown and red. Considerable quantities of highly ornamental 
onyx used for novelty manufacture are produced by the Arizona Onyx Manufactur- 
ing Co. 


Several small operations, one of which is known as the Seow Onyx Quarry, 
are worked at times near Flagstaff, Coconino County. 


California. ~ A number of deposits of onyx marble have been reported in 
California, but most of them are too small to be of commercial importance. 


A quarry at Suisun City, Solano County, at intervals furnishes a stone 
varying from light amber to deep resinous brown. 


White, gray, and greenish onyx have been reported also from southern San 
Bernardino County. ‘The Morongo Onyx Co, has made shipments via Whitewater. 


A deposit which furnished material in substantial quantities about 30 
years ago is located in San luis Obispo County near Musick. The stone is quite 


variable in color, close in texture, translucent, and tekes a high polish, 
Blocks 3 to 6 feet square were taken from the quarries. Specimens of the 
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material are on exhibit in the museum of the California State Mining Bureau. 


In 1934 a small production of onyx was reported from Porterville, Tulare 
County, but there has been no activity since that date. 


Montana. - A vein of onyx 65 feet wide, about 5 miles north of Manhattan, 
Gallatin County, has been developed to some extent Py the Northwestern Improve- 
ment Co. (St. Paul, Minn.) and sold as "Montana onyx." The stone has an 
attractive verticalbanded structure. It polishes well and presents many 
Pe patterns. The deposit has been described in some detail by Mans-— 
field. : 


A silicified banded ornamental rock, also known as "Montana onyx," occurs 
about 20 miles southwest of Virginia City, Madison County. 


New Mexico, ~ Onyx marble has been produced near Rio Puerco, Valencia 
County, and near Columbus, Luna County. 


South Dakota. - A deposit estimated to be 5300 feet wide and 1,500 feet 
long is reported in the Black Hills near Custer. 


Utah. ~ An onyx deposit classed as aragonite in the vicinity of Grants- 
ville, Tooele County, is worked by Byron E. Townsend, Jr., chiefly for produc- 
tion.of poultry grit, terrazzo, stucco, and whiting substitute, but select 
blocks that are sound and highly ornamental are sold for the manufacture of 
novelties. 


Onyx has been quarried at Pelican Frcint on the west shore of Utah Lake, 
Utah County. -The stone is of dark and light amber shades and has been described 
as being beautifully translucent and having colors of great depth and brilliancy. 
It was used in the interior of the City and County Building, Salt Lake City. 

A deposit at Lehi in the same county furnished bright lemon and orange, dark- 
buff, chrome-yellow, and white slabs. 


Wyoming. = The Jay Em Onyx & Gem Coe began development of an onyx deposit 
near Jay Em, Goshen County, in 1939. Manufacture of mantels and other products 
began in 190, 


Other States. ~ Onyx aap oe occur in the Bistéen ieealanites region 
of the United States, especially in the cave districts of Virginia. Sometimes 
these deposits are of sufficient extent to warrant thé opening of small quarries, 
although the stone is rarely of sufficient beauty to compete actively with the 
onyx marbles of Mexico, Arizona, California, snd Montana. <A quarry which was 
once developed at Willowton, Mercer County, Ws. Ya, produced material of a 
greenish-white color similar to the Mexican onyx. 


Several cave devosits near Cave City and Mammoth Cave, Kye, yielded small 
vantities of material for a number of years. Ginries in the broken-down 
Mansfield, Ge R., Yome Deposits of Ornamental prone in Montana: Geol, 
Survey Circ. 4, 1933, 22 pp. 
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caves of eastern Tennessee, southwestern Missouri, and Arkansas have been 
worked for limited periods and have furnished material of fair grade. 


Uses 


| Mexican onyx which is available in slabs of considerable size is used to 
some extent for interior decoration, The larger sizes are used in staircases; 
for mantels and fireplaces; as moldings and columns; for ornamental wainscoting 
in hotel lobbies, banks, and theaters; and as panels fronting soda fountains. 
Table tops and other pieces of furniture are sometimes made of onyx. Much 
Mexican onyx, as well as virtually the entire cutput of the United States and 
Argentine, is used for ornamental products of small size which may be classed 
in four principal groups ~ lamp bases, desk sets, clock cases, and novelties. 
The latter include smoking sets, Dene on een card receivers, bookends, fear- 
shift balls, and plaques. 


In Egypt during very early times onyx marbles were used for making small 
articles such as jugs, bowls, vases, and urns of different shapes and designs. 
These articles were used for domestic pvrposes and in religious rites. Few, 
4f any, were polished, although many show great skill in workmanship. Statuet- 
tes of that period carved from onyx may be found in museums. Marble of this 
type, whicn was available in slabs 20 feet long, was used also for the decora- 
tion of tombs and temples and for construction of shrines. Large blocks or 
columns of the material likewise were uscd in buildingse Onc of the finest 
pieces of work now on exhibition in « museum in London is an elaborately carved 
- sarcophagus hollowed cut of a single piece of onyx marble. 


| The stone was used by the Romans in much the same way, The remains of an 
old court flazced with onyx were found in an Arabian mosque built during the 
twelfth century. References are made to the vse of onyx "in the palmy days 

of the Persian empire® in the form of slabs to vave fountains and baths. 

Small pieces were used in windows and doors instead of glass. Much of the so- 
called alabaster of ancient times was onyx marble. 


Onyx marble was quarried in Mexico before the time of the Spaniards. ‘The 
Aztecs used it extensively in the ornamentation of their temples; altars and 
baptismal fonts were made of it, and tnin slabs constituted the window panes. 


Production and Imorts 


So little onyx marble is cuerried in the United States that it has never 
been possible to publish figures of production separate from those of marble. 


Import figures likewise are not reported separately, onyx being included 
with marble and breccia in the statistical reports; however, the principal 
foreigh sources of supply are Mexico and Argentina, and as virtually no imports 
of other types of marble are reported from these countries the total imports 
may be regarded as onyx. 


Imports from these countries during recent years are indicated in the 
following table. The high unit value of the Argentine product is noteworthy. 
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Onyx marble (rough blocks) imported into the United States 


from Mexico end fvsentina, 1939-39 


! ce ___Arzentina 

“Value |Gunic feet Value 
$5,747! 2,'1 | 58,990 
20,522 %,800 | 94,278 
Slate 2,877 | 72,092 
56,725} 3,250 | 75,840 


The Tariff Act of 1930 provides duties on onyx and manufactures of onyx 
imported for consumption in the United States under paragraph 232, as follows: 


(a) Marble, breccia, and onyx, in block, rovgh or squared, only, 65 cents 
per cubic foot; marble, breccia, and onyx, sawed or dressed, over 2 inches 
in thickness, $1 per cubic foot. . 
(bd) Slabs and paving tiles of marble, breccia, or onyx; containing not less 
than four superficial inches, if not more than 1 inch in thickness, & cents 
per superficial foot; if more than 1 inch and not more than 1-1/2 inches in 
thickness, 10 cents per superficial foot; if more than 1-1/2 inches and not 
more tian 2 inches in thic:mess, 1% cents per superficial foot; in addition 
thereto on all the foregoing, if rubbdcd in whole or in part, 3 cents per 
superficial foot, or if polished in vart (whether or nov rubbed), 6 cents 
per swerficial foot. 
(c) Mosaic cubes of marble, breecia, or onyx, not exceeding 2 cubic inches 
in size, if loose, one-fourth of 1 cent per pound and 20 per centum ad 
valorem; if attached to peper or other meterial, 5 cents per superficial 
foot and 35 per certum ad valorem. | 
(d) Marble, breccia, and onyx, woolly or partly manufactured into monuments, 
benches, vases, and other articles, and articles of which these substances 
or any of them is the component material of chief value, not specially 
provided for, 50 per centum ad valorem. 


Reciprocal trade agreements that have come into effect up to tne end of 
1939 have not changed these tariffs. 


Prices 
_ As onyx is ornamental in character and quite variable in quality there are 
no standard methods of grading it and no regular narket quotations. The price 


may range from $4 to $25 or more 2 cubic foot devending on color, texture, and 
size of blocks. Argentine onyx commands a much higuer price than Mexican onyx. 
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TRAVERTINE 
_ Occurrence 


Travertine deposits ies enough to supply blocks of commercial size are 
uncommon, Italy has been the chief scurce of production and has supplied the 
entire requirements of the United States until the last few years, during 
which time several denosits in this country have been developed. 


Foreign Countries 


Canada. ~ A deposit cf travertine near Cochrane, lberta,-was reported 


in 1935. 


Italy. - Travertine appears to have been used in Italy as early as the 
second century B. C., at first only for ornamental purposes. Later it was 
employed widely as a building stone. OS | 


The principal source of travertine has bean the deposits at Tivoli about 
16 miles east of Rome. Del Barco near the famous baths of Acqve Albule at 
Bagni, a railway station between Rome and Tivoli, is one of the oldest quarries, 
It furnished travertine during the days of the Roman Empire. 


For several ecntunsies block separation at ingee quarries was a slow pro- 
cess of cutting hand-picked channels on four sides then sledging up at. the 
floor. The stone is now cut with wire saws into blocks about 10 meters long, 
1 meter thick, and 2 to 3 meters high. It has been reported that blocks can 
be put on cars at Bagni at a cost of about 350 lire a cubic meter and on 
board trans-Atlantic ships for about 400 lire. In 1929, when this estimate 
was made, 19 lire were equivalent to about $1. ‘The above costs, therefore, 
were respectively about 56 and 71 cents a cubic foot. Rock at the western 
end of the quarry is variegated gray and white, stained in places with iron 
oxide. In recent years stone of this type has become more popular, whereas 
formerly the only type used was the more regularly colored rock at the eastern 
end of the quarry. — 


The area of available travertine is extensive, and several quarries other 
than the one described are worked. St. Peters, the greatest cathedral in the 
world, and the famous Colosserm, the lergest theater, begun by Vespasian in 
A. D. 75 and dedicated by Titus in A. D. &0, were built chiefly of travertine 
from the Tivoli quarries. During the fifteentn and sixteenth centuries the 
Colosseum was treated as a quarry where stone was procured for many churches 
and palaces in Italy, notably the Palazzo di San Marco in Venice and the 
historic Palazzo Farnese in Rome. Demolition was finally stopped and the 
structure partly restored. | 


In recent years large quantities of Italian travertine have been imported 
for interior decorative and structural uses in America. The Pisani quarry, 
not far from the Del Barco, supplied travertine for the Pennsylvania Railway 
Station in New York, a structure which attracted much attention and popularized 
the use of Italian travertine_in this country. 
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Union of South 1 Africa. - A large deposit of travertine near Port St. John, 


Cape Frovince, was desoribed in 1935. A smoll amount of development work was 
under way, but no subsequent report has been received. 


United States 


California, - A deposit near Bridgeport, Mono County, said to be of the 
same texture and quality as the best Roman travertine, was worked some years 
ago for construction use in San Francisco. 


Colorado. ~ A deposit that comnares favorably with the famous Italian 
travertine has been develoved about 6 miles east of Salida, Colo., near the 
Denver & Rio Grande Western Railway. The deposit forms one side of a mountain 
which rises 250 fcet from the valley floor. ‘The exposure is 1,300 feet long 
ard 200 feet thick. The stone is light buff in color, very attractive in 
aprearance, and is finding wide use in the cities of this country for both 
interior and exterior building. It is quarricd by the Colorado Travertine Co. 


Colonna & Co. of Colorado, Inc., operates a quarry near Canon City, Fremont 
. County, and markets the stone under the trade name "Colorosa travertine." 


Florida. ~ A deposit near Bradenton, Manatee County, described as traver- 
tine was worked for several years subsequent to 1929 and sold as "Floridene 
stone." Tnere has been no recent activity in this region. 


Georgia. ~ A quarry operated for a brief period near Cuthbert in south- 
western Georgia provided stone of a brown to golden color and a porous structure. 
It was sold in limited scuantities for ir*erior building purposes, and waste 
material was marketed as chips for terrazzo floors. The product was classed 
commercially as travertine. 


Montana. - A deposit of travertine 1-1/2 miles west of Gardiner, Park 
County, near the north entrance to Yellowstone Park, was developed in 1932 
and has produced considerable quantities of stone sold under the trade name 
"Yellowstone travertine." The deposit is extensive, and to obtain a variety 
of colors the operator, the Northwestern Improvement Coe, has opened up eight 
separate quarries. The principal colors are white, buff, pink, red, sienna, 
rose sienna, and light amber. Like Italian travertine the rock contains 
numerous holes ranging in size from a pinpoint to 1 inch or more across. Sound 
blocks 6 to 8 feet long and 3 to 4 feet wide are available. ‘The deposit has 
been described in detail by Mansfic1d.4/ 


Other States. ~ Certain porous beds in limestone deposits near Winona, 
Minn., ard in other localities are sold as travertine. 


Uses 


The adaptability of travertine for exterior walls has been proved by its 
durability in the old Roman buildings. Domestic travertine, particularly that 
from Colorado, is also used for exteriors, but both the domestic and imported 


See footnote 3. 
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products are employed principally for interior building as flooring and wains- 
coting or for the walls cf lobbies and entrances in large structures such as 
railway stations, hotels, banks, or other public buildings. The soft luster 
of travertine gives it decided warmth and renders it especially desirable for 
such usese Because of its lightness and strength it is favored for arches and 
otner vaulted structures, It is claimed that travertine improves the acoustics 
of large rooms or auditoriums. It is especially desirable for floors because 
it resists abrasion remarkably well, and the noles or voids in the surface 
tend to make it nonslipping. 


In the construction of homes it is employed for fireplaces, doorways, 
lintels, flagging, and floor tile. Small pieces are in demand for table tops, 
lamp bases, and novelties. Waste material may be used for manufacture into 
mosaic tile, terrazzo, and stucco. 


Notable examples of the use of travertine are in the interior of the 
Pennsylvania Station in New York and in the United States Chamber of Commerce 
Building and the Department of Commerce Building in Washington. In the last- 
named it is employed for floors of the entrances and main lobby 2nd for the 
floors and trends of the stairways leading from the main lobby to the basement 
and to the second and third floors, 


Production and Imnorts 


Production figures for travertine are included with those of limestone in 
the statistical reports of the Bureau and therefore cannot be shown separately. 


Imports of travertine, most of which orisinate in Italy, are shown in the 
following table which covers the years 1931-39. Figures were not recorded 
separately for any full year prior to 1931. ‘ 


Imports of travertine into the United States, 1931-39 
Year Cubic feet 
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